BACKGROUND
Historically, much of the focus on controlling diseases has centered on the prevention (and treatment) of infectious and communicable diseases. With the increased control of infectious diseases in the 20th century, a shift to chronic diseases as the major causes of morbidity and mortality (Table 1) has emerged. Many of these diseases may be related to environmental and occupational exposures; thus, increased emphasis has been placed on identifying health hazards in living and working environments and controlling exposures and risks.
Human health is largely determined by an interaction of individual/genetic factors and the environment. The environment is conceptually broad and has been defined as "the conditions under which any person lives" (Doll, 1992) . However, an Institute of Medicine (lOM ) project (lOM, 1988) sought to identify, contrast, and limit the definitions of environmental and occupational medicine. Some discussion focused on using the term "health" rather than "medicine" recognizing that the former emphasizes the broader preventive activities that are so important to the field. However, the term "medicine" was chosen to reflect the activities of the target group (physicians). For purposes of its study, the 10M committee opted for a broad definition of occupational medicine which "considers all aspects of the relationship between work and health." This includes "the impact of disease on the ability to work as well as the impact of work on the development or exacerbation of existent medical disorders."
In the project report, the 10M recognized the longstanding history of environmental health and disease prevention activities in the United States, with the major environmental concern at the turn of the century being drinkable water. With the success of sanitary engineers in controlling waterborne contamination and the development of infectious disease specialists who go well beyond an initial focus on water-borne diseases, the term "environmental health" has evolved from its previous connotation and is now used to designate relatively new concerns.
The 10M noted the popular conception that environmental illness is related to external chemical or physical agent exposures. This definition excludes "conditions that are a direct consequence of inheritance; infectious disease; nonoccupational violence, advertent or inadvertent; and iatrogenically caused illness or injury." Further, while lifestyle factors such as nicotine, alcohol, and diet were considered significant "environmental" contributors to overall health and serious disease, the 10M committee excluded these from the definition of environmental health.
The rationale for this decision was not meant JULY 1994, VOL. 42, NO.7 to denigrate the importance of these factors, but rather to reflect a concern that non-lifestyle environmental factors, i.e., external toxic exposures that are less often considered, would be emphasized. Thus, health issues related to the environment or environmental health include health effects to individuals and populations exposed to toxic substances in their homes or communities through such media as contaminated soil, water, food, and air (lOM, 1988 ). Yet, it seems important to consider that a broader and more encompassing conceptual definition should be entertained which would include social environmental health as reflected in rising community violence, and the emergence or resurgence of infectious diseases stemming from and impacting on the environment with concomitant economic implications. The important role and contribution of nurses and nursing in environmental health is not unnoticed. In May 1994 the 10M appointed a 15 member panel to initiate a study "Enhancing Environmental Health Content in Nursing Practice." The committee will examine the current status of environmental health in nursing practice, education, and research. Following the 2 year study, a report will address practice and research issues, the roles of government, industry, and academia, and interdisciplinary collaborative activities. Perhaps a more encompassing definition of environmental health will emerge.
ENVIRONMENTAL AND OCCUPATIONAL HEALTH HAZARDS AND EFFECTS
The simplest measure of health of a country is the populace life expectancy from birth. In indus- 1900-1924 51.9 55.0 1930-1944 61.4 64.8 1950-1954 65.9 71.8 1960-1964 66.8 73.5 1970-1974 67.5 75.2 1980-1984 70.7 77.9 1985-1988 71.4 78.3 trialized societies, life expectancy has increased substantially during this century, nearly 20 years for men and 25 years for women (Table 2) (Lopez, 1991 ) . Doll (1992) attributed much of the reduction in mortality to the changes in the environment that have accompanied th e increas ed wealth produced by industrial a nd agricultural developments. These changes include reduced prevalence of malnutrition and of imperfectly pr eserved food; the provision of ample water supplies uncontaminated with pathogenic organisms; th e reduced pr evalence of pathogenic parasite s or their vectors; better hou sing and smaller famili es; and increased opportuniti es for education. Doll (1992 ) further stated that oth er aspects of industrial and agricultural developments have had deleterious effects, for example, the destruction of much natural beauty; the loss of open spaces for exercise; the destruction of natural habitats for many species, leading, in some cases, to their extinction; and the widespread distribution of potentially toxic chem icals.
Because the nature of environmental and occupational exposures is so broad, not all can be adequately discussed in one article. However, major points for consideration, including examples of hazards and their effects, are addressed.
Chemical Hazards
Since World War II , the number of chemical environmental agents has risen sharply. Industrialized nations have produced a dazzling array of synthetic fibers, plastics, solvents, fuels, detergents, pigments, metal alloys, pharmaceuticals, and pesticides. The production process for these synthetics may yield intermediate byproducts and waste products which can be highly toxic (ACP, 1990) . The National Research Council (NRC) reported that approximately 66,000 chemical compounds were of concern because of the potential consequences of human exposure, such as cancer or reproductive damage (NRC, 1984) . The NRC also has indicated that human and animal toxicology data are woefully inadequate.
One particular substance receiving increased attention is lead. Occupational exposure to lead and its health consequences are well documented (ATSDR, 1992) . However, while lead available from gasoline, paint, lead soldered food cans, and water coolers in this country has been reduced, poisoning from lead, which is preventable, remains from many environmental sources (Table 3 ) (Kraemer, 1992) . The Centers for Disease Control and Prevention estimates that 3 to 4 million American preschool children have blood lead levels greater than 10 ug/dl., Blood lead levels in this range in young children have been reported to cause neurological and psychological impairments that appear to be permanent (Bellinger, 1987; CDC, 1991; Needleman, 1990) . Because substantiallead contamination persists in older city dwellings, children continue to be at serious risk.
Agricultural pesticides pose a serious threat from the direct exposure of workers who manufacture the chemicals to those who mix and spread them on the farm. Pesticides include insecticides, herbicides, fungicides, and rodenticides. Pesticide poisoning may initially go unnoticed, as early symptoms may mimic influenza or gastroenteritis (Ehlers, 1993) . However, long term effects are serious and may include neurobehavioral deficits, hematologic disorders, and various forms of cancer (Blair, 1991 ) . In addition, workers and families may be exposed to residues and indirect sprays during crop cultivation and harvest. Other problems from agricultural chemicals include the effects of chemical runoff into drinking water and streams and consumer exposures when crops or fish from contaminated streams are consumed.
Chemical carcinogens are found throughout the environment. As many as 40 known or suspect carcinogens have been detected in the United States drinking water supply; 60 industrial chemicals with carcinogenic properties have been measured in the air; and 66 manufactured pesticides are potentially carcinogenic (Perer a, 1989 ) . Radon, a radioactive gas emitted from soil and rock formations, is a well established human lung carcinogen among uranium miners (Samet , 1992 ) . It is of considerable concern since it has been found to accumulate in some residential structures in high levels (Harley, 1990 ) .
Physical Hazards
Physical environmental agents, while not as numerous as chemical agents in the environment, AAOHN JOURNAL can have serious health effects. For example, exposure to cold may cause severe and even fatal hypothermia for homeless persons (CDC, 1982) . Exposure to ultraviolet radiation is a well documented cause of several adverse health effects as a result of radiation absorption by nucleic acids and proteins (Frank, 1992) . Short term effects include acute skin changes such as darkening of the pigment, erythema (sunburn), and changes in cell growth which include initial cell growth cessation followed by an increase in cell division. Acute effects on eye tissue can lead to keratitis, inflammation of the cornea, and conjunctivitis.
Long term effects of ultraviolet exposure include an increase in the rate of aging of the skin, a decrease in skin elasticity, development of cataracts, and skin cancer. More than 90% of skin cancers occur on body parts exposed to sunlight, and approximately 40% of all cancers in the United States are skin cancers. Skin cancer occurs in great excess in those with outdoor occupations such as agriculture, forestry, and marine workers (Frank, 1992; USDHHS, 1991) .
Ozone in the earth's upper atmosphere helps to screen out a significant portion of the sun's ultraviolet rays, thus offering some protection against skin cancer and cataracts that result from this type of exposure. However, chlorofluorocarbons, which aid in the depletion of the ozone layer, are in widespread use for refrigeration, air conditioning, and aerosol repellents. These chemicals remain in the atmosphere for a long time (Rom, 1992) . The molecules affect the atmospheric ozone layer, resulting in "holes" in the ozone layer that allow excess ultraviolet radiation to penetrate, with deleterious effects on living organisms (Stevens, 1993) . Health promotion and protection measures-education and instruction about ultraviolet exposure and its effects, design of equipment to shield out exposure, and appropriate use of personal protective equipment such as shields, goggles, and clothing-should be fostered.
Nuclear industries are fraught with environmental problems. Humans and animals living near nuclear facilities, such as power plants or waste storage facilities, show increased rates of cancers, strokes, diabetes, and cardiovascular, renal, immune, and reproductive system damage (Crosbie, 1989) . A safe way of disposing of nuclear wastes, which remain dangerously radioactive for hundreds of thousands of years, has not been developed. Much waste is currently stockpiled in interim collection centers.
Other physical agent exposures such as vibration, noise, and electromagnetic fields are issues of importance, particularly in work situations. ATSDR (1992) The latter is also of concern in household settings where large numbers of persons are exposed to electrical wiring, appliances, and electrical transmission lines. A draft Environmental Protection Agency (EPA) report stated that epidemiologic studies of extremely low frequency (ELF) electromagnetic field exposures (EMF) and leukemia, lymphoma, and cancers of the nervous system among children and workers "show a consistent pattern of response that suggests but does not prove a causal link" (EPA, 1990) . This is supported by several epidemiologic investigations which have shown higher rates of brain tumors and leukemia among children who lived near high-distribution lines (Savitz, 1988) ; developmental delays and miscarriages from exposure to electric blanket and ceiling cable heating systems (Wertheimer, 1986 (Wertheimer, , 1989 ; and a possible link between male breast cancer and EMF exposure in telephone linemen (Demers, 1990; Matanowski, 1989) . The Office of Technology Assessment has indicated that even relatively weak ELF fields can cause biological changes, the implications of which are not yet clear (OTA, 1989 ).
In addition, millions of individuals exposed to video display terminals (VDT), at work and at home, may suffer adverse health effects. Complaints of musculoskeletal disorders are well documented; however, the question of whether EMFs from VDTs can cause reproductive toxicity or even cancer remains speculative (NICHD, 1990; Schnorr, 1991) . Goldhaber (1988) reported that women who use VDTs for more than 20 hours per week during the first trimester of pregnancy had twice as many miscarriages as non-VDT users. However, the responsible agent for the increase, including such factors as stress and ergonomic deficiencies, could not be determined. Additional studies in all of these areas are underway to help more clearly delineate the hazard and the risk.
Biological Hazards
With the discovery and use of vaccines, antibiotics, and antifungal agents, infectious diseases began to receive less attention in recent years. However, exposures to numerous biologic or infectious agents such as human immunodeficiency virus and hepatitis B virus in health care settings and the resurgence of tuberculosis have focused increased attention on these hazards.
While biological agent exposure may not typically be viewed in the realm of today's environmental health exposures by some (ACP, 1990) , it is prudent to consider a broader public health perspective with respect to identification, control, and elimination of those sources of exposure. For example, identifying individuals with active tuberculosis in a timely manner, instituting appropriate chemotherapy, and using specific precautions in the control of airborne infection (e.g., isolation, ventilation, disinfection via ultraviolet radiation, and personal protective measures) can help minimize transmission of the causative organism in the community or the workplace (Hellman, 1993) .
Understanding the relationship and interaction between the susceptible host and the infectious agent and the environment is a key epidemiologic principle which sets the foundation for designing intervention strategies to minimize exposure risks (Rogers, 1994) . Good sanitation, hygiene, and safe air, water, and food are important goals in the control of communicable diseases. However, it is important to consider not only improving environmental health with respect to controlling infectious agents, but also preserving the vitality of the ecosystem (Wenzel, 1992) .
Examples of System Effects
Exposure to a wide variety of environmental and occupational toxins can result in any number 340 of adverse health effects in almost any organ system. For example, environmental allergens from airborne dust and indoor air pollution from poorly ventilated structures or cigarette smoke may lead to respiratory diseases and dysfunctions such as asthma. Asthma among children is increasing. In 1987, an estimated 585 American children died of asthma, and 150,000 were hospitalized (Graves, 1989; NCHS, 1989) . While the causes of this increase are unknown, evidence implicates atmospheric ozone and nitrous oxides, two pollutants derived principally from automobile emissions (EPA, 1990) .
Of considerable concern is the impact of environmental and occupational exposures on reproduction and early human development. The National Institute of Environmental Health Sciences has conducted ground breaking research on substances such as tobacco smoke and nitrous oxide, both of which have been found to reduce a woman's fertility (NIEHS, 1992) . Special research emphasis has been placed on examining women exposed to environmental toxins to determine if associations exist for babies born with birth defects or low birth weight or prematurely.
In addition, health problems in men that affect their reproductive health have had relatively little attention. Male exposures to occupational and environmental toxins may affect their own fertility as well as the health of their tiffspring. Examples of environmental and occupational exposures associated with female and male reproductive capacities are shown in Table 4 (ATSDR,1993).
The evidence is clear that environmental factors affect reproduction, fetal development, and early childhood development. Some persons may be more susceptible than others to such effects because of their genetic make-up or general health status, and methods must be devised to detect and prevent such exposures before harm occurs.
Waste Control
Environmental health problems related to waste control include lack of efficient sewage systems for population demands, industrial dumping of toxic wastes, inappropriate disposal of medical, pathogenic, and radioactive wastes, and issues related to recycling materials. Across the U.S., thousands of hazardous waste sites are in need of clean-up. It is unknown how many hazardous waste sites currently exist in the U.S., but a conservative estimate is 22,000 (Greenberg, 1984) .
The degree of risk presented to human health from exposure to hazardous wastes also is unclear. However, because of improper design, operation, and location of many of these sites, hazard- (Anderson, 1987) .
IMPLICATIONS
Increasingly, occupational health nurses will be more involved in environmental health as environmental agents, acting by themselves or in interplay with lifestyle and genetic factors, can cause disease, dysfunction, disability, and death (Rogers, 1994) . The occupational health nurse can develop creative problem solving approaches to assess worker and family exposures and to determine what etiologies are apparent. Linkages between workplace, home, community, and lifestyle factors need to be explored to adequately pinpoint potential causative agents. Landrigan (1992) points out the tragedy of environmental diseases is that they are highly preventable...Children must be protected from exposure to lead; automotive and industrial atmospheric emissions must be curbed; dangerous chemicals in the work environment must be replaced with safe substitutes; hazardous processes must be enclosed and ventilated; and workers and consumers must be provided with knowledge and skills necessary to prevent toxic disease.
Toxic environmental and occupational exposures are generally a result of human manipulations or interactions with the environment. These exposures can be controlled through careful assessment, detection, and containment of exposure sources. This can be achieved through multidisciplinary, community health promotion and disease prevention activities in keeping with primary, secondary, and tertiary prevention strategies and through legislative, regulatory, and policy approaches. The occupational health nurse will find that coalition building with targeted community groups can be an important step in developing programs that address environmental and occupational health problems. Being an advocate for the total environment will go a long way in promoting and protecting the health of all populations.
Multidisciplinary efforts with community involvement and coalition building can be a successful approach to minimizing environmental/occupational risks from toxic exposures.
Hazardous exposures may emanate from chemical, physical, and biological agents that can be found in the workplace, home, and community. Synergistic reactions may pose greater harm than is apparent.
The occupational health nurse is in a key position to recognize environmental and occupational exposures and assess potential interactions to reduce risks.
